Reversible inactivation of tRNA nucleotidyltransferase from baker's yeast by tRNAPhe containing iodoacetamide-alkylated 2-thiocytidine in normal and additional positions.
2-Thiocytidine 5'-triphosphate, s2CTP, is able to replace CTP as a substrate for tRNA nucleotidyltransferase. s2CMP can be incorporated into both cytidine sites of the C-C-A terminus common to all tRNAs, and in the absence of ATP into at least two additional positions. This was shown by alkylation of the 2-thiocytidine residues with iodo[14C]acetamide, total nucleoside analysis, microgel electrophoresis and analysis of RNase T1 fragments of these tRNAs. The incorporation of the 3'-terminal AMP is not influenced by the additional s2CMP residues at pH 9.0. However, at pH 7.6 the additional s2CMP residues are hydrolysed and AMP can be incorporated into the normal position. Two different tRNAs with terminal 2-thiocytidine alkylated by iodoacetamide inhibit tRNA nucleotidyltransferase. This inhibition is significantly slower if an elongated species is used compared to a tRNA with alkylated 2-thiocytidine in the normal position 75. The addition of 2-mercaptoethanol reactivates the enzyme and leads to a cytidine containing tRNA. This reaction identifies the attacking nucleophile of the enzyme as cysteine residue, which is probably identical to a cysteine residue found in a similar experiment reported previously. The mechanism of the enzymatic and chemical reactions is discussed.